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SUMMARY
The thermal  d i f fus ion  enr ichment  appara tus  in  use  in  Amsterdam before  1967,  has
been rebui l t  in the Groningen Radiocarbon Dating Laboratory. l t  has been shown
to operate rel iably and reproducibly. A reasonable agreement exists between the
theore t ica l  ca lcu la t ions  and the  exper imenta l  resu l ts .  The 14C enr ichment  o f  a  CO
sample is deduced from the simultaneous mass 30 enrichment, which is measured
with a mass spectrometer. The relat ion between both enrichments fol lows from a
series of cal ibrat ion measurements. The over-al l  accuracy in the enrichment is a few
percent, equivalent to a few hundred years in age.
The main  prob lem in  da t ing  very  o ld  samples  is  the i r  poss ib le  contaminat ion
wi th  recent  carbon.  Genera l l y ,  care fu l  sample  se lec t ion  and r igorous  pre t rea tment
reduce sample contamination to an acceptable value.
Also. i t  has been establ ished that laboratory contamination. due to a memory
effect in the combustion system and to impurit ies in the oxygen and nitrogen gas
used fo r  combust ion .  can  be  e l im ina ted .
A de ta i led  ana lys is  shows tha t  the  counter  background in  our  se t -up  is  a lmost
exc lus ive ly  caused by  cosmic  ray  muons.
The measurement of 28 early glacial samples, mostly from North-west Europe,
has yielded a consistent set of ages. These indicate the existence of three early
g lac ia l  in te rs tad ia ls ;  us ing  the  Weichse l ian  de f in i t ions :  Amers foor t  s ta r t ing  a t
68 200 1 1 100, Br{rup at 64 400 + 800 and Odderade at 60 500 + 600 years BP.
This 14C chronology shows good agreement with the Camp Century chronology
and the dated palaeo sea levels. The discrepancy in the age of the early part of the
Last Glacial on the 14C t ime scale and on that adopted for the deep-sea 618 record,
must probably be attr ibuted to the use of a general ized 618 curve and a wrong
interpretat ion of this curve in terms of three Barbados terraces.
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